Identification and characterization of a bovine myosin light chain-1 fast polymorphism.
This study aimed to identify genes or gene products associated with high lean muscle mass in bovines that may serve as potential markers for selection. An animal with a genetic predisposition to high lean muscle mass, the Belgium Blue, was chosen as a model to compare with the Holstein Friesian, a model that does not. Two-dimensional polyacrylamide gel electrophoresis analysis was utilized to compare the exhibited skeletal muscle proteome between the two animal types at two stages of foetal development. A previously uncharacterized polymorphism of a high expression myofibrillar protein, myosin light chain 1 fast (MLC-1f), was observed. The characterization of this polymorphism revealed a two amino acid insertion in a part of the protein that has been implicated in modulating myosin S1 ATPase activity. Furthermore, this polymorphism was shown to be the product of two alleles that are codominant. Screening studies were carried out on selected herds and showed a very high frequency of one allele. Both isoforms of MLC-1f were produced by recombinant means and purified. The recombinant proteins were exchanged into purified myosin hexamers that were then subject to assays measuring ATP consumption. The sensitivity of the assay utilized could not reveal any significant difference in ATPase activity between hexamers containing one or the other isoform.